Monoclonal antibodies to the multienzyme enniatin synthetase. Production and use in structural studies.
Monoclonal antibodies have been prepared against the multifunctional enzyme enniatin synthetase, which catalyses the biosynthesis of the cyclodepsipeptide antibiotic enniatin. Five different antibodies (designated 1.56, 21.1, 25.91, 28.7 and 28.34) were characterized. 1.56, 21.1 and 25.91 were of IgG1 and 28.7 and 28.34 of IgM subclass. Binding studies showed that 21.1 and 25.91 are obviously directed against determinants based on the primary structure of the enzyme, whereas 28.7, 28.34 and 1.56 bind to the native enzyme. All antibodies inhibited enniatin formation. Based on their ability to inhibit different partial reactions of the multienzyme the antibodies could be divided into three groups: 21.1 and 25.91 inhibit valyl thioester formation, 1.56 additionally inhibits D-2-hydroxyisovaleric acid thioesterification, and 28.7 and 28.34 block both thioester sites as well as the N-methylation step. None of the antibodies affected the formation of L-valyl or D-hydroxyisovaleryl adenylate by the enzyme. The results indicate that there must be distinct thioester activation sites for valine and D-hydroxyisovalerate close to each other and in the neighbourhood of the methyltransferase site. The adenylation sites for D-hydroxy-isovalerate and L-valine are obviously located at some distance.